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Abstract

Based on the observation with polarizing microscope, the inclusions in cubic PbF»
crystals are classified as three types: needle-like, tabular and irregular shape inclusions.
EDS and XRD analysis suggested that the needle-like inclusions are lead oxide and lead
fluoro-oxide, another two ty pes of inclusions are orthorhombic lead fluorides. The needle-
like inclusions are formed through constitutional supercooling due to the contamination
of oxygen or lead oxide impurities in the raw materials. This type of inclusion could be
avoided or reduced by doping with deoxidant, increasing temperature gradient near the
interface between the crystal and the melt as well as slowing down the rate of crystal
growth if the contents of oxide im purities are not very high.
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Fig. 1 Needle-like and tabular inclusions in PbF; crystal

(a)The two main extending directions of needle-like inclusions; (b) SEM picture of needle-like inclusions)
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Fig.2 Tabular inclusions and irregular shape inclusions under polanzation microsco py
Link ISIS DES

(a) Aggregate tabular inclusions; (b)s (¢) Tabular inclisions ranged in parallel; (d)Irregular inclusions. (12. 5X 8)
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Table1 EDS composition analysis of needle like incdusions in PbF; crystals

Test point 1 2 3 4 5 6 7 8
wt % 65. 97 13. 64 4. 14 7.70 7.21 0. 34 35.62 5.26
0
atm % 96. 17 67. 16 18.75 32.23 28.27 1. 83 63. 68 23.42
wt % 34.03 86. 36 82.10 80. 46 78.24 85. 67 34.38 81.79
Pb
atm % 3.83 32.84 28.73 26. 02 23. 68 35.30 5.31 28. 10
wt % 13.76 11. 84 14.55 13.9 7.97 12.94
F
atm % 52.52 41.75 48. 05 62. 87 12. 00 48. 48
wt % 17.93
Al
atm % 19.01
Pb.O.F . .
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Fig.3 Transmission of PbF; crystals(l, 2: number of raw Fig. 4 Binary phase diagram of PbF,-PbO

materials; L/ H: deoxidant content was low or high)

9, PbF2— PhO C 4.
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Table 2 Distribution of needle-like indusion under different conditions
Crucible downward rate(mm/ h) Temperature gradient( “C/ cm) Distribution of needle-like inclusion
22 full
2.0
40 <1710
22 ~1/3
1.0
40 none
22 none
0.4
40 none
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Fig.5 EMP X-ray energy spectrum of tabular inclusion Fig. 6 XRD pattern of PbF; crystal
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